The aim of this work is to emphasize the importance of a differential diagnosis of von Brunn's nests in cats from other urothelial neoplastic disorders, as transitional cell carcinoma, for a subsequent optimal care. Von Brunn's nests and cysts are submucosal benign urothelial processes, related to irritative stimuli (calculi and urinary infections), characterized by an invagination with buds and clusters of normal urothelium in the lamina propria. They are common findings in the urinary bladder of human beings, but few cases have been described in dogs and cats. We report macroscopic, histopathological and, in one case, immunohistochemical features of these rare forms in the left ureters of two cats. Macroscopic evidence during surgery of ureteral nodules in two cats was accompanied by histopathological diagnosis and, in one case, by immunohistochemical assessment. Histopathology was coherent with a rare condition characterized by nests and islands of normal urothelium in the lamina propria and submucosa, with formation of cysts and moderate focal subacute inflammation. In one case epithelial cells of the nests showed well differentiated urothelial cells with an intense immunoreactivity to pan-cytokeratin (CK AE1/AE3), CK19 in the first outer layers, a slight immunoreactivity to CK20 and a low proliferative activity using MIB-1 (Ki67).
Introduction
In the urinary tract, von Brunn's nests and cysts are wall thickening or nodules caused by the action of irritative stimuli (bacterial infections, urolithiasis and other causes), characterized by an invagination of clusters of normal urothelium in the lamina propria [1] [2] [3] [4] . These lesions are submucosal benign urothelial processes and they are common findings in the urinary bladder of human How to cite this paper: Militerno, G., Bassi, P., Bettini, G. and Nannini, R. pathological and, in one case, immunohistochemical features of these rare forms found in the left ureters of two cats, after ureterectomy due to urinary obstruction with slight monolateral hydronephrosis.
Case Report
Surgical samples of left ureter of a 5-year-old, European, sterilized female cat (case 1) and a 6-year-old, European, neutered male cat (case 2) were sent to the Pathological Anatomy Laboratory Service of the Department of Veterinary Medical Sciences of Bologna for diagnosis. Histological sections of the second case, stained with haematoxylin and eosin (H & E) were sent for consulting and diagnosis. Case 1 and case 2 were sent from two different veterinarians. Both cases were accompanied by a medical history of haematuria and urinary obstruction with slight monolateral hydronephrosis, discovered with ultrasonographic investigation. Clinical and ultrasonographic examinations revealed nodular ureteral lesions. Histopathological examination was carried out after ureterectomy of the affected sites of both cats.
In both cases, macroscopical findings during surgery were coherent with an isolated, nodular, and compact mass of about 2 cm diameter at 1 cm from the bladder.
Material and Methods
In case 1, tissue samples of the ureteral lesions were obtained, fixed in 10% buffered formalin, embedded in paraffin wax, sectioned at 4 μm and stained with H & E for histopathological examination. To better define the characteristics of von Brunn's nests and its urothelium, unstained paraffin-embedded sections were processed using the streptavidin-biotin peroxidase technique and the immunohistochemical evaluation of pan-cytokeratin (PanCK, CK AE1/AE3 dilution 1:300, Dako-Glostrup, Denmark), CK19 (dilution 1:400, Histo-line Lab., Milan, Italy), CK20 (dilution 1:400, Dako), and MIB-1 (dilution 1:600, Dako).
Immunohistochemical sections of human ureter and urinary bladder samples were used as control cases for immunohistochemical evaluation of CK20.
Histological sections of the second case were immediately observed.
A normal ureter from a 5-year-old European, female cat, examined during a necropsy, has been sampled as case control for histology of case 1 and case 2.
Results
Microscopic examination showed considerable thickening of the muscular wall due to multifocal fibrosis, multifocal lacking of the lining epithelium in transverse sections of the ureteral lumen, and foci of urothelial islands of various sizes in the lamina propria without any cytological atypia or mitosis and with occa-Open Journal of Veterinary Medicine (Figure 1(B) ). In both cases, these findings and the anamnesis of chronic obstructive urinary disease allowed to hypothesize that the presence of epithelial islands was coherent with the hyperplastic condition, better known as von Brunn's nests and cysts.
Discussion
These two cases showed Brunn's nests in the left ureters of two cats with two histological patterns. In the first case, islands of transitional epithelium were seen inside the ureteral wall with normal ureter, surrounded by fibrous tissue and foci of hemorrhage and lymphoplasmacytic inflammation. These findings suggested initially a chronic ureteritis probably caused by an unspecified bacterial infection. In fact, medical history did not refer of any other disorders, as urolithiasis. Disposition of epithelial nests constituted by well differentiated cells were also coherent with a hyperplastic/neoplastic condition. The second case was only microscopically examined: no samples but histological sections were sent for diagnosis. In this case, benign proliferative epithelial nests were characterized by multifocal cysts and a low number of compact nests with a poor inflammatory reaction. In this case differential diagnosis included an adenoma with cystic component. No other sections or immunohistochemical assessment were available due to lack of formalin fixed samples or paraffin blocks. It is important to know the histological features of von Brunn's nests, since it is not always easy to distinguish these islands from a papilloma or a well-differentiated urothelial carcinoma with endophytic (inverted) growth patterns. This is mostly true in differential diagnosis of neoplastic disorders of the urinary bladder. In animals and in human beings, as they generally arise elsewhere in the urinary tract, especially in the bladder. Nodules or plaques in the ureters could be the result of a synchronous or metachronous spread with implantation of malignant cells by primitive tumors from other sites of the urinary system [4] [8] . Von Brunn's nests are transitional cell groups in the lamina propria which appear attached or detached from the urothelium and when they seem to be relatively deep and isolated within the lamina propria, the diagnosis can be very difficult. It is also possible that isolated nests and buds are the result of a tangential cutting of hyperplastic urinary epithelium [8] . Therefore, von Brunn's nests and cysts can occur at every level of urothelium, stimulated by inflammatory responses with hyperplasia due to urolithiasis, excreted metabolites, bacterial infections or traumatic injuries from urinary catheterization. In dogs and humans, von Brunn's nests, cystitis cystica and cystitis glandularis are hyperplastic responses reported in cases of chronic urinary bladder irritation [1] [2] [3] [4] . Biopsy is not necessary and the histological examination after the total removal is more useful. The diagnosis should be made with caution and care during macroscopic intraoperative examination. It is important to see foci of metastatic spread of a presumptive urothelial carcinoma and subsequently to evaluate histologically the presence of atypia, the number of mitoses, the presence of an invasive growth pattern, the disposition of the cells, the urothelial layers, normally not more than 3 -6. Immunohistochemical assessment is not always helpful and may be required when cytological aspects appear unclear, when extensive fibrosis and/or hemorrhages are present and von Brunn's nests and buds are poorly visible or deep in the lamina propria. Thus, markers of cellular proliferation as Ki67 (MIB-1) could be useful to differentiate Brunn's nests or more hyperplastic nests (florid von Brunn's nests) from transitional cell carcinoma. In case 1, immunoreactivity for CK20 was mild (too long time of the sample fixation?), if compared with a clear and intense positivity of umbrella cells in the normal ureter of the case control and in human ureter and urinary bladder.
Conclusion
Von Brunn's nests of the reported cases were discovered in left ureters of cats. Ureters of humans and animals are usually not involved in these rare benign conditions. They must be differentiated from ureteral malignant neoplasms, which also represent a further uncommon disorder both in cats and other domestic animals. Histology after surgery is the main choice for diagnosis and future treatment, associated to immunohistochemical assessment only in case of difficult interpretation. In humans they are considered to be preneoplastic lesions [4] [5]. It is not excluded that von Brunn's nests are preneoplastic/premalignant lesions in animals, but this hypothesis has yet to be confirmed [3] [4] [6] .
